SUMMARY Collagen has been isolated and purified from the pronase digest of the outer annulus fibrosus of degenerated and unaffected intervertebral discs obtained at necropsy. The mixture of different collagen types has been purified and fractionated by 2 subsequent DEAE-cellulose chromatographic procedures according to established methods. Collagen chain polymers were then isolated by molecular sieving. Their reduction with 2-mercaptoethanol followed by agarose chromatography resulted in the separation of 3 major peaks corresponding to y, ,/, and a chains. Cyanogen bromide (CNBr) peptides and aminoacid analyses revealed the identity of the isolated a-chain as al(III). Further support for this finding was obtained by immunofluorescence. It is suggested that the presence of collagen type III in the outer annulus fibrosus may be related to intervertebral disc prolapse.
The tnammalian intervertebral disc consists of 3 different tissues: the cartilaginous endplates of the vertebral-bodies, the nucleus pulposus, and the annulus fibrosus, which is classified as fibrocartilage. Chemical studies showed that the annulus fibrosus consists more of noncollagenous material than of tendon and also contains both types I and II collagen.1 On the other hand the nucleus pulposus, originating from the notochord, was found to consist of collagen type II only.2 However, the boundaries between these subtissues are often indistinct, particularly in the adult. The intervertebral disc changes in character with aging. As the developing fetal vertebral bodies mature to cartilage and afterwards to bone, the portions of the notochord within the bodies are reduced to thin remnants and disappear almost completely within a few years of birth. 3 Pathologists have reported that after 40 years of age all human spines have degenerative lesions of the discs, particularly in the cervical and lumbar regions. 45 Further, it has been found that not only in inflamed tissues but also in some so-called degenerative processes-for example, atherosclerosis, osteoarthrosis6 7-the proportion of individual collagen types is altered in favour of type III. These findings prompted our search for collagen type EFFLUENT VOLUME negative (Fig. 3 ). In the degenerated annuli fibrosi from old individuals, fibres staining positively for collagen type III were consistently found. When frozen sections were stained with antibodies to type IV collagen, the results were negative (Fig. 4) .
To confirm the presence of type III collagen by biochemical methods 2 pooled outer annuli fibrosi, L4 and L5 from the same patient, were subjected to pronase digestion. Pooling of samples was necessary to ensure a sufficient amount of material for further assays. The collagenous fraction released was subsequently purified on a DEAE cellulose column and passed over an agarose column A-1i 5 M. The elution pattern is shown on Fig. 5 . The -y fraction indicated by the solid bar, which contained chain polymers of type I and III collagen, was reduced, alkylated, and rechromatographed on an agarose A-1 5 M column (Fig. 6) . Two fractions eluting in the position of y and a components were cleaved with cyanogen bromide, and the peptides were analysed by SDS-PAGE. The densitometric tracing of the amido black stained peptides of the a peak as shown in Fig. 7 
